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The title of the invention has been amended (Guidelines for Examination in the EPO, A-lll, 7.3). 
@ Thlazolidine dione derivatives. 



the aryt moiety may be substituted or unsubstituted, or a 
substituted or unsubstituted aryl group; 
Y represents O or S providing that Y does not represent O when 
X represents NR 1 ; 

R 2 and R 3 each represent hydrogen, or R 2 and R 3 together 
represent a bond; and 

n represents an integer in the range of from 2 to 6; a process for 
preparing such a compound; a pharmaceutical composition 
comprising such a compound ; and the use of such a compound 
and a composition in medicine. 



(g) A compound of formula (I) : 




or a tautomeric form thereof and/or a pharmaceutically 
JO acceptable salt thereof, and/or a pharmaceutically acceptable 

solvate thereof, wherein: 
" A 1 represents a substituted or unsubstituted aromatic hetero- 
q cyclyl group; 

A 2 represents a benzene ring having in total up to five 
Q substituents; 

111 X represents O, S or NR 1 wherein R 1 represents a hydrogen 
atom, an alkyl group, an acyl group, an araikyl group, wherein 
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Description 

NOVEL COMPOUNDS 
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co^o^ to a process for preparing such 

and compositions in medicine COmpoSlt,ons containing such compounds and to the use of such compounds 

o£7^Z^20^^^^f° n ?T berS ° 008203 - 01394 21. 0155845. 0177353 0193256 
^aem^^ as having hypogiy^S 

denies having hypoglycaemic and hypoipB aimic atSSf re ' ateS t0 ^ tni ^nedione 

prophylaxis of hyperglycaemia and arTof p^oZ ^ TxL Lk^ <T VH° m(i/or 
These compounds are also indicated to hi « ^-L-fi , f treatment of Type II diabetes. 

diseases including hyper£a£n TSSS^TSiSSL 5" trMtn *? t and/0r P"**"* of other 
Accordingly, the present invention ^Z Tc^^t^T^ ^ 



20 A 1 X (CH,) - 
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a°cce P ^^^^ acceptable sa>t thereof, and/or a pharmaceutical 

i« SeseS a b e Sl itUted ° r " nsubstitute c aromatic heterocyclyl group; 
, r, c ben2 . en ? nn9 havin 9 in total "P to Ave substituents 

hefercyclyrZ^^'om;^ J -substituted, sing.e or fused ring aromatic 

-o^-pfh^ 

^«SffSK^ — ~ ' K KL, especy 1 or , selected 

o^TeS^ox^r " rePreSCntS 3 * memb6red hete -yc,y, group inc.ude thiazoly, and 

pySdty..^ 65 A1 Wh6n " repreSentS a «■ -a-cered aromatic heterocyclyl group inc.ude pyridy. or 

SZSL**^* R3 each represent "V^ogen. 

Preferably. A i represents a moiety of formula (a), (b) or (c): 

(a) 
wherein: 

Z^roup ^^S^S'^?^ " ^ 9r ° UP ° r a Sut « " -substituted 
carbon atoms to which they J^SlSSS! £2^n5S^ , h thW, K R4 ^ R5 t09ether With the 
and rs together may be substjtuted of unsubst Sd 6 a ^inle^ 
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X 1 represents oxygen or sulphur. 

Aptly, A 1 represents a moiety of the abovedefined formula (a). 
Aptly, A 1 represents a moiety of the abovedefined formula (b). 
Aptly, A 1 represents a moiety of the abovedefined formula (c). 

In one favoured aspect R 4 and R 5 together represent a moiety of formula (d): 5 




10 



(d) 

wherein R 6 and R 7 each independently represent hydrogen, halogen, substituted or unsubstituted alkyl or 15 
alkoxy. 

Suitably, R 6 and R 7 each independently represent hydrogen, halogen, alkyl or alkoxy. Favourably, R 6 
represents hydrogen. Favourably, R 7 represents hydrogen. Preferably, R 6 and R 7 both represent hydrogen. 

In a further favoured aspect R 4 and R s each independently represent hydrogen, alkyl or a substituted or 
unsubstituted phenyl group and more favourably, R 4 and R 6 each independently represent hydrogen, alkyl or 20 
phenyl. 

Preferably, for the moiety of formula (a), R 4 and R 5 together represent the moiety of formula (d). 

Preferably, for the moieties of formula (b) or (c), R 4 and R 5 both represent hydrogen. 

As stated in relation to formula (I), A 2 may have in total up to five substituents and thus A 2 may have up to 
three optional substituents which optional substituents are favourably selected from halogen, substituted or 25 
unsubstituted alkyl or aikoxy. 

Favourably, A 2 represents a moiety of formula (e) : 




30 
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wherein R 8 and R 9 each independently represent hydrogen, halogen, substituted or unsubstituted alkyl or 
alkoxy. 

Suitably, R 8 and R 9 each independently represent hydrogen, halogen, alkyl or alkoxy. Preferably, R 8 and R 9 
each represent hydrogen. Favourably, X represents O. Favourably, X represents S. 40 
Favourably, Y represents O. Favourably Y represents S. 
Preferably, X and Y both represent O. 

In one preferred aspect the present invention provides a class of compounds, which fall wholly within the 
scope of formula (I), of formula (II): 

45 




50 



or a tautomeric form thereof, and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, wherein A 1 , X, Y, R 2 , R 3 , and n are as defined in relation to formula (I) and R 8 and 
R 9 are as defined in relation to formula (e). 

Suitably, n represents an integer 2, 3 or 4, notably 2 or 3 and especially 2. 

As indicated above a compound of formula (I) may exist in one of several tautomeric forms, all of which are 60 
encompassed by the present invention. It will be appreciated that the present invention encompasses all of the 
isomeric forms of the compounds of formula (I) and the pharmaceutically acceptable salts thereof, including 
any stereoisomeric forms thereof, whether as individual isomers or as mixtures of isomers. 

Suitable substituents for any heterocyclyl group include up to 4 substituents selected from the group 
consisting of: alkyl, alkoxy, aryl and halogen or any two substituents on adjacent carbon atoms, together with 65 



3 



10 



15 



20 



25 



30 



EP 0356214 A2 

^eSn^ «* Om-P. Prefer a phenylene group, and 

substituted or unsubstituted represented by the said two substituents may themselves be 

-V ar* group 

5K XSSZSZSZ TS^X^SEZ chlorine h - b ; omine and iodine: " referab * <«*»*»■ 

containing up to 12 carboTatoms tTu! ^Si^, 9r ° UPS h8 ^ 9 Straight 0r branched carbon chains. 

"a2Lri^ especlal,y C1 - 6 

SuE£ entsfor any aikyl group include those indicated above in relation to theterm W 

.-S^ES^S^ Sa ' tS ,nC ' Ude ° f ^ ^nedione e Sty a ^ where 
al^e^r ^ -MT delude met, s,ts especiai* 

jsssm ssrs^atts 9to t ,: nciude metai sa,ts - •«* - ** 

magnesium and ammonium oS^^ ™<* - -Mum. 

triethylamine. hydroxy alkylamines such as 2 hSS^SS'^ k P o . ° Se Wlth lowe r famines such as 

Suitable pharmaceutically acceptable solvates include hydrates * 

^Tor^oLT^TS a nd r Vide h S 3 Pr ° CeSS f ° r the Preparati0n of a com P°-° °f 
pharmaceutically acc e ^ acceptable salt thereof, and/or a 

y piaoie nyarate thereof, which process compnses reacting a compound of formula (III) : 




R 2 R 3 



CH— c ^ 

5 (mi 

A -X-(CH2)n-Y- (f) 

ctv^ing^'J thfsaVmoteV^ With " 3PPr0priate ^ «P— °< 

optional steps: * W d thereafter - » required, carrying out one or more of the following 

pharl^ "* " «» «"P«"- - formula („ and/or a 

preteJat,^ 

formula" 5£ HX - (CH2)n - Y -- an *PPr°Priate reagent capable of converting Ra to a moiety (f) is a compound of 
A 1 - R* (IV) 

W A r iLw f 38 d6fined re,ation to formu,a <■> 300 R * represents a leaving qrouo 
SS g^fi!^ ha,OSen — a -cm. or a thioafcyi 

Suitable values of HX-(CH 2 ) n -Y- include HO(CH 2 ) n -0- 

coSSS^ a ? d J? rea 9-t ~y carried out under 

abovementioned react on bS^^SSS^J^T, ° 2 and K therea 9 ent chose n- thus for example the 

^ A compound of formula (III) may be prepared from a compound of formula (V): 
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CHO 



(V) 



wherein A 2 is as defined in relation to the compound of formula (I) and R b is a moiety R a , or a moiety convertible 
to a moiety R a ; by reaction of the compound of formula (V) with 2,4-thiazolidInedione ; and thereafter if required 
carrying out one or more of the following optional steps : 

(I) reducing a compound of formula (III) wherein R 2 and R 3 together represent a bond, into a compound 
of formula (III) wherein R 2 and R 3 each represent hydrogen; 

(ii) converting a moiety R b to a moiety R a . 
The reaction between the compound of formula (V) and 2,4-thiazolldinedione will of course be carried out 
under conditions suitable to the nature of the compound of formula (V), In general the reaction being carried 
out in a solvent such as toluene, suitably at an elevated temperature such as the reflux temperature of the 
solvent and preferably in the presence of a suitable catalyst such as piperidinium acetate or benzoate. 
Favourably, in the reaction between the compound of formula (V) and 2.4-thiazolidinedione, the water 
produced in the reaction is removed from the reaction mixture, for example by means of a Dean and Stark 
apparatus. 

When R a represents HX-(CH 2 )n-Y-, a suitable value for R b Is -YH. 
When Ra represents HX-(CH2)n-0-, a suitable value for R b is -OH. 
When R a represents HX-(CH2)n-S-, a suitable value for R b Is -SH. 

The moiety R b may be converted to the moiety R a by any suitable means, for example when R b represents 
-OH or -SH and R a represents HX-(CH2)n-0- or HX-(CH2)n-S- the appropriate conversion may be carried out by 
coupling a compound of formula (VA) : 



wherein R 2 t R 3 , Y and A 2 are as defined In relation to formula (I) and R* is hydrogen or a nitrogen protecting 
group, with a compound of formula (VI): 
Rr-X-(CH 2 )n-OR* (VI) 

wherein X and n are as defined in relation to formula (I), R y is a protecting group and, when Y in the compound 
of formula (VA) represents -O-, R x is hydrogen or, when Y in compound (VA) represents -S-, then R x is a 
tosylate or mesylate group; and thereafter, if required, carrying out one or more of the following optional steps: 

(i) reducing a compound of formula (III) wherein R 2 and R 3 together represent a bond, to a compound of 
formula (III) wherein R 2 and R 3 each represent hydrogen; 

(ii) removing any protecting group. 

When Y in (VA) is -O- and R x in (VI) is hydrogen, the reaction Is generally carried out in the presence of a 
suitable coupling agent; a suitable coupling agent being diethylazodicarboxylate and triphenylphosphine. The 
coupling reaction may be carried out in any suitable solvent at a low to medium temperature, for example in 
tetrahydrofuran at a temperature in the range of between 0 and 60°C. 

When Y in (VA) is -S- and R x in (VI) represents tosylate or mesylate, the reaction between (VA) and (VI) is 
suitably carried out in an aprotic solvent, such as dimethylformamide, at a low to elevated temperature, for 
example in the range of from 50°C to 120°C and preferably in the presence of a base such as sodium hydride. 

The compounds of formula (IV), (V) and (VI) are generally known commercially available compounds or are 
prepared using methods analogous to those used to prepare such compounds. 

Suitable protecting groups in any of the abovementioned reactions are those used conventionally in the art. 
Thus, for example, a suitable nitrogen protecting group is a benzyl group or a benzyloxycarbonyl group a 
suitable hydroxyl protecting group is a benzyl group. 

The methods of formation and removal of such protecting groups are those conventional methods 
appropriate to the molecule being protected. Thus for example a benzyloxy group may be prepared by 
treatment of the appropriate compound with a benzyl halide, such as benzyl bromide, and thereafter when 
required the benzyl group may be conveniently removed using a mild ether cleavage reagent such as 
trimethylsilyliodide. 

A compound of formula (I), or a tautomeric form thereof, and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, may also be prepared by reacting a compound of 




O 



(VA) 
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formula (VII): 

Al-X- ( CH 2 ) n -Y-^A2^-CHO 



< VII > 

(I) converting a compound of formula (I) into a further compound of formula (I)- 
..nH^r In 3 f i0 " betWe !, n 3 com P° und of f °rmula (VII) and 2,4-thiazolidinedione may suitably be carried out 

s.sar ons to those used in * e reaction between a of tsrsf s 

^ A compound of formula (VII) may be prepared by reacting a compound of formula (VIII): 

25 < VIII > 

*f -f is as d f flned in relation to formula (I) and R a Is as defined in relation to formula (III) with an 
appropriate reagent capable of converting R* to a moiety of formula (g): ' '* 

A -X-(CH2)n-Y- (g) 

wherein A 1 , X, Y and n are as defined in relation to formula (I) 

iJSfSX wk 65 o/ Rl inC ' Ude HX -( CH 2)"- Y - w "erein X, Y and n are as defined in relation to the compound of 
formula (I). When R- represents HX-(CH 2 ) n -Y- the appropriate compound of formula (VIII) may be ^reTSed with 

SSS? r aDOVed f ned , formute < IV > to provide the required compound of to IX^I 
mat I^L thn? n H COnd ^°: S l° T th6 reaCti ° n ° f the com P<™ d <* formula (VIII) and the appropriate reagent 
35 reagem SC " bed abOW " re,at '° n tC> the »"P«*» of compound (III) with the said appropriate 

Suitably, in the compound of formula (VIII), R° represents a leaving group, especially a fluorine atom When 

ESETE? 3 9 9r ° UP " Preferab,y 3 flU ° rine at0m> 3 P M "*W<>P«*e relge^ZTc^oZS 
A1-X-(CH 2 )„-YH (IX) 
40 wherein A 1 , X, Y and n are as defined in relation to formula (I) 

Suitably, in the compound of formula (VIII), R» represents a hydroxy! group or a thiol group and a particular^ 
^^JSr rt (5A C ° mP0Und ° f ab ° Vedefined f0rmU,a <' X) ° r a ^oZTSuo^T^" 
wherein A' X and n are as defined in relation to formula (IX) and R* represents a tosylate or mesylate orouo 
The reacfon between the compound of formula (VIII) wherein R* is a hydroxyl group and °t h ? reSnt of the 
mpHif,m e t f °7 nUla , (,X) may SUitably be Carried out in an a P rotic solve nt. suchL Khyarofurafat STto 
Z£ as "? T' 6 T ^'T tem P eratu re. and preferably in the presence of a coupLg agVm 

such as that provided by tnphenylphosphine and diethylazodicarboxylate 

the rl^m°of b tJ Wee K the < f° m P ou " d of tormula (VIII), wherein R» is a hydroxyl group or a thiol group, and 
T% J he abovedefined tormula (IXA) may be carried out in an aprotic solvent such as 
SS~; - fi a '™ jo elevated temperature, for example in the range of from S^Cto 12?C and 
preTeraoiy in the presence of a base, such as sodium hydride 

reac^rXeSp? iT^r^ ™ V be Pfepared fr ° m the c °"-«P°nding compound of formula (IX) by 
reaction w.th either a tosyl halide or a mesyl halide in a solvent such as pyridine 

formu'iaMrwh^v 6 abovemer ^ oned P^s tor preparing a compound of formula (I), a compound of 

ST whi ein nl OH^T ™l ^ P : epar6d by reaCti " 9 3 com P°"" d <* the above definedformula 

S^S^r^n-r V u f com P ound of toe abovedefined formula (IX) wherein Y represents -O- 
above fo the fSn k tHe ' aSt aboveme "«oned reaction include analogous conditions to those disclosed 
above for the reaction between compounds of formulae (VA) and (VI) 

tho n a tl" l I h < e 7 SP H t ° f the ab ° Ve mentioned P rocesa <°r preparing a compound of formula (I), a compound of 
the above defmed formula (III), wherein R' represents an -OH group or an -SH group, may be rtlSel , wSha 
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compound of the abovedefined formula (IXA). 

Suitable reaction conditions for the reaction between compounds (III), and (IXA) are analogous to those 
disclosed above for the reaction between the compounds of formulae (VIII) and (IXA). 

The compounds of formula (VIH) are known compounds or they are compounds prepared by methods 
analogous to those used to prepare known compounds, for example 4-fluorobenzaldehyde and 5 
4-hydroxybenzaldehyde are known commercially available compounds and 4-mercaptobenzaldehyde may be 
prepared as outlined In Beiistein 8.1.533. 

The reagent of formula (IX) may be prepared by reacting a compound of the hereinabove defined formula 
(IV), with a compound of the hereinbefore defined formula (VI) and thereafter if required removing any nitrogen 
protecting group using the appropriate conventional conditions. w 

The reaction between the compounds of formula (IV) and (VI) may be carried out under any suitable 
conditions, such as in solvent, for example in an aprotic solvent such as tetrahydrofuran or dimethytforma- 
mide, at a low to medium temperature, for example a temperature In the range of from 0 to 60°C. 

Favourably when R 1 represents hydrogen the reaction is carried out using the compound of formula (VI) as 
a solvent at a low to elevated temperature, suitably an elevated temperature such as in the range of between 15 
100 and 170°C. 

The abovementioned conversion of a compound of formula (I) into a further compound of formula (I) 
includes the following conversions: 

(a) reducing a compound of formula (I) wherein R 2 and R 3 together represent a bond, to a compound of 
formula (I) wherein R 2 and R 3 each represent hydrogen; and 20 

(b) converting one group R 1 into another group R 1 . 

The conversion of a compound of formula (I) to a further compound of formula (I) may be carried out by 
using any appropriate conventional procedure. 

A suitable reduction method for the abovementioned conversion (a) includes catalytic reduction or the use 
of a metal/solvent reducing system. 25 

Suitable catalysts for use in the catalytic reduction are palladium on carbon catalysts, preferably a 10<Vo 
palladium on charcoal catalyst; the reduction being carried out in a solvent, for example dioxan, suitably at 
ambient temperature. 

Suitable metal/solvent reducing systems include magnesium in methanol, 

The abovementioned reduction of a compound of formula (III) wherein R 2 and R 3 together represent a bond 30 
to a compound of formula (III) wherein R 2 and R 3 each represent hydrogen, may be carried out under 
analogous conditions to those referred to above in conversion (a) of the compound of formula (I). 

In the abovementioned conversion (b), suitable conversions of one group R 1 Into another group R 1 Includes 
converting a group R 1 which represents hydrogen into a group R 1 which represents an acyl group. 

The conversion of a compound of formula (I) wherein R 1 represents hydrogen into a compound of formula 35 
(I) wherein R 1 represents acyl may be carried out using any appropriate conventional acylation procedure, 
such as by treating an appropriately protected compound of formula (I) with an acylating agent. For example 
acetic anhydride may be used to prepare the compound of formula (I) wherein R 1 is acetyl. 

It will be appreciated that in the abovementioned conversions (a) and (b) any reactive group in the 
compound of formula (I) would be protected, according to conventional chemical practice, where necessary. 40 

Where appropriate the isomeric forms of the compounds of formula (I) and the pharmaceutically acceptable 
salts thereof may be prepared as individual isomers using conventional chemical procedures. 

The compounds of formula (III) and (VII) are novel compounds and as such form a further aspect of the 
invention. 

As mentioned above the compounds of the invention are indicated as having useful therapeutic properties: 45 
The present invention accordingly provides a compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use as an 
active therapeutic substance. 

Thus the present invention provides a compound of formula (I), or a tautomeric form thereof anpVor a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use in the 50 
treatment of and/or prophylaxis of hyperglycaemia. 

In a further aspect the present invention also provides a compound of formula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate, 
thereof, for use in the treatment and/or prophylaxis of hyperlipidaemia. 

As indicated hereinbefore the present invention also provides a compound of formula (I) or a tautomeric 55 
form thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof for use in the treatment of hypertension, cardiovascular disease and certain eating disorders. 

A compound of formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, may be administered per se or, preferably, as a 
pharmaceutical composition also comprising a pharmaceutically acceptable carrier. 60 

Accordingly, the present invention also provides a pharmaceutical composition comprising a compound of 
the general formula (I), or a tautomeric form thereof, or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate thereof, and a pharmaceutically acceptable carrier therefor. 

As used herein the term 'pharmaceutically acceptable* embraces compounds, compositions and 
ingredients for both human and veterinary use: for example the term •pharmaceutically acceptable salt' 65 
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embraces a veterinarily acceptable salt. 

u Jhe composition may. if desired, be in the form of a pack accompanied by written or printed instructions for 

5 altI^u?h^nm^ h 1ir ia,: 1 UtlC !! c , om P° sitions of t"e present invention will be adapted for oral administration 
« 2? JESSF" admin,Strati0n * 0ther routes - su <* - «>y injection Z percutaSoTiosCK 

a .22?SL 8U ? b lf com f ositions for °^ administration are unit dosage forms such as tablets and 
capsules. Other fixed unit dosage forms, such as powders presented in sachets mav also be u25 

The present invention further provides a method for the treatment of hvDeriioidaemia in a h., ma n „ 

SHUT m r am T\ WhiCh C f mpriSeS ad ™ iste ™9 an effective. nonKSa coS o 
formula (I), or a tautomenc form thereof and/or a pharmaceutical acceptable salt th«™S^£ 
Phajnaceuticaily acceptab.e solvate thereof, to a hype'rlipidaemic 

hvoVritaic:^ ° f "VP^S'V^emic humans, and/or the treatment and/or prophylaxis of 

th ' m^^l T 0 ^ 0 **** 1 * Sa,t there0f ' and/or a Pharmaceutical acceptable solvate iSereS fo 
. 2K2r^S^ ^ - hypeSipidaemi, hypeS" 

The followng Procedures and Examples illustrate the invention but do not limit it in any way. 
Procedure 1 

1 5-[4-(2>Hydroxyethoxv)benzyl]^4-thiazolidinedionP 



25 



30 



35 



0 




»as SU s p(! „d.d ,„ (a., and «.,.d pclonis'e STJSSS 
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reaction started a cooling bath was applied and the rest of the magnesium (78g) was added portionwise with 
stirring. The mixture was stirred overnight at ambient temperature and the solvent was then evaporated. 5<Vb 
Hydrochloric acid solution (1000ml), water (500m!) and methanol (500ml) were added. When gas evolution 
ceased the mixture was extracted with dichloromethane, the organic phase dried (MgSCU), filtered and 
evaporated under reduced pressure. The title compound was obtained pure by crystallisation from aqueous 
methanol (m.p. 137-9°C). 

1H NMR 8 (DMSO -de) 

2.9-4.2 (2H, complex); 3.7 (2H,t); 3.9 (2H t t); 4.8(1 H, complex); 4.3-5.2 (1H, broad s, exchanges with D 2 0); 
6.85 (2H t d); 7.15 (2H,d); 11.5-12.5 (1H f broad s, exchanges with D 2 0). 

PROCEDURE 2 

3-[(2-Benzoxazolyl)oxy]propan-1-ol 



To a stirred solution of 1,3-propanediol (65g) in dimethylformamide (60ml) was added sodium hydride 3.0g, 
600/o dispersion in oil) portionwise. The mixture was stirred until effervescence had ceased. A solution of 

2- chlorobenzoxazole (11. 4g) in dimethylformamide (30ml) was added dropwise. The reaction mixture was 
stirred at room temperature overnight. The mixture was added to water (600ml) and extracted with ethyl 
acetate (3x300ml). The combined organic extracts were washed with water (2x300ml), brine (2x300ml), dried 
(MgS04), filtered and evaporated to dryness. The title compound was obtained as an oil following 
chromatography on silica gel in 3% methanol in dichloromethane. 

1 H NMR 8 (CDCIa) 

2.15 (2H, multiplet) ; 3.2 (1 H. t, exchanges with D2O) ; 3.8 (2H, multiplet,. triplet on D 2 0 exchange); 4.8 (2H, t) ; 
7.2-7.7 (4H, complex). 

PROCEDURE 3 

3- [(2-Benzoxazolyl)oxy]propan-1-ol methanesuiphonyl ester 



4-Methanesuiphonyl chloride (3.47g) was added dropwise to an ice cooled solution of 3-[(2-benzoxazo- 
lyl)oxy] propan-1-ol (3.9g) in dry pyridine (30ml). The mixture was stirred at room temperature for 16 hours, 
added to water (200ml) and extracted with ethyl acetate (3x100ml). The combined organic extracts were 
washed with water (2x1 00ml), brine (100ml), dried (MgS0 4 ), filtered and evaporated to dryness to afford the 
title compound which was used in the next stage without further purification. 

1 H NMR 5 (CDCIa) 

2.35 (2H, multiplet); 3.1 (3H, s); 4.45 (2H, t); 4.75 (2H, t); 7.2-7.65 (4H t complex). 
PROCEDURE 4 

4-(3-[(2-Benzoxazoly1)oxy}propoxy)benzaldehyde 
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o 



]H NMR S (CDCIa) 

2.4 (2H. multiplet); 4.25 (2H, t); 4.8 (2H. t); 7.0 -7.6 (6H, complex); 7.85 (2H. d); 10.0 (1H. s). 
PROCEDURE 5 

4-[2-(N-Methyl-N-(2-benzox a2 o[y|)amino)ethvlthio]-benzaldehvd e 

•CHO 




stir^^sS?^ 3 ? d ^"^benzaldehyde (3.3g) in dimethylformamide (130ml) were 

1 H NMR 6 fCDCIa) 

3.2 (3H. s); 3.35 (2H, t); 3.8 (2H. t); 6.9 -7.6 (6H. complex); 7.8 (2H, d); 10.0 (1H. s). 
Example 1 

5-[4-((2-(2-Ben Z oxazolvnoxv)e thoxy)ben2vl)-2.4-thia2olidinedion e 




a^td^ in dry dimethylformamide (150ml, 

164% was'ob^^ - «• t.t.e compound ( mp 

1 H NMR 8 (DMSO-de) 

broa^x^ C ° mPleX): 4 85 (3H ' C ° mp,ex,: 6 9 < 2H ' d > = ™» <6H. complex); 12.0 (1H, 

Example 2 

5^4-((2>(2-Pyridyt)oxy)ethoxy)ben2vlN2.4-thia2olidinedione 
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NH 



The title compound (mp 135°C f . MeOH) was prepared from 2-bromopyridine and 5-[4-(2-hydrox- 
yethoxy)benzyl]-2,4-thiazolidinedione by an analogous procedure to that described in Example 1. 

1 H NMR 6 (PMSO-de) 

3.0-3.4 (2H, complex) ; 4.3 (2H, t) ; 4.55 (2H f t); 4.85 (1H f complex) ; 6.6-7.0 (4H r complex) ; 7.2 (2H, d); 7.7 (1H, 
multiplet); 8.2 (1H, multiplet); 12.0 (1H, broad s exchanges with D 2 0). 

EXAMPLE 3 

5-[4-((2-(2-Pyrimidinyl)oxy)ethoxy)ben2yl]-2,4-thiazolidinedione 



The title compound (mp 163-4°C; MeOH) was prepared from 2-chloropyrimidine and 5-[4-(2-hydrox- 
yethoxy)benzyl]-2,4-thiazolidinedione by an analogous procedure to that described in Example 1. 

*H NMR 5 (DMSO-ds) 

3.0-3.4 (2H, complex); 4.3 (2H, tj; 4.6 (2H, t); 4.85 (1H, complex); 6.9 (2H. d);7.15 (3H, complex); 8.6 (2H, d); 
12.0 (1H, broad s exchanges with D2O). 

EXAMPLE 4 

5-[4-((3-(2-Benzoxazolyl)oxy)propoxy)benzyl]>2,4-thia2olidinedione 



5-[4-((3-(2-BenzoxazoIyl)oxy)propoxy)ben2ylidene]-2,4-thiazolidinedfone (3g) In dry 1,4-dioxan (100ml) was 
reduced under hydrogen in the presence of 10<>/o palladium on charcoal (6g) at ambient temperature and 
atmospheric pressure until hydrogen uptake ceased. The solution was filtered through diatomaceous earth, 
the filter pad was washed extensively with 1,4-dioxan and the combined filtrates evaporated to dryness under 
vacuum. The title compound (mp 159-60°C) was obtained after crystallisation from methanol. 

1 H NMR 5 (DMSO-de) 

2.3 (2H, multiplet); 3.0-3.4 (2H, complex); 4.15 (2H, t); 4.7 (2H, t); 4.85 (1H, complex); 6.9 (2K, d); 7.1-7.55 
(6H, complex); 12.0 (1H, broad s exchanges with D2O). 



O 





NH 



EXAMPLE 5 
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5-(4-((3-(2. B enzoxazolvl)oxv)DrQpo X v)benzvlidene]-2.4-thia20[idin e dinn C 



10 




taLS ^^^^^l^°^^ e ^ e W «" d 2,4-thiazo.idinedione (2.3g) in 
15 Stark apparaS for 2 hour? Tr^mSur«^° T^T™ a ° etate Was boi,ed under reflux * Dean and 
the ne* stage >S£H ? further puSiorT ^ t0 9 ' Ve the title COmpound ' *** was ^ d 

Ijj NMR 8 (DMSO-del 

20 Jgg& mMm) • 415 {2H " « : 47 (2H " * ™* «H com P .ex); 7.75 (1H. s); 12.0 (1H. broad s exohanges 
EXAMPLE 6 



25 



5-(4-[2-N-Methyl-N-(2-ben 2 o X a2 0 |y|) a mino)ethvlthioIbenzvl)-2.4-thi a ^iiri.n 0 H i , 



lone 



30 



35 



40 



45 




NH 



stirred until no more StavwSS ^SSJ3^5T" Um . ? 9S (1 ^ Were added and the solution 
to form a solution. nautttitoS UsSed So ^ "J 8 3dded t0 Water (300m,) ' acidified < 2M h O 
The organic extracts w£ ^ dichloromethane (3x150ml). 

compound (mp 158°C- MeOH) was ob^OM^L^ (M ? SO <> and th e solvent evaporated. The title 
dichloromethane. ned f °" OW,n9 cnr °matography on silica gel in 10/ 0 methanol in 

1 H NMR 5 (DMSO-d 6 ) 

^K^'S^^g; ^ * 3? ^ * 49 < 1H " -m P .ex, : 6.95-7.45 <8H. complex,; 12.0 
EXAMPLE 7 

50 S-^-CN-Methyl-N-t^benzoxazolvDaminOethvlthiol ben 7 v. H ene)-2.4-thi a zolid i n e H.nn» 



55 



60 



65 
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1 H NMR 5 (DMSO-de) 

3.15 (3H, s); 3.35 (2H, t); 3.75 (2H, t); 6.9-7.6 (8H, complex); 7.75 (1H f s); 12.0 (1H, broad s exchanges with 
D 2 0). 

DEMONSTRATION OF EFFICACY OF COMPOUNDS 5 

Obese Mice, Oral Glucose Tolerance Test. 

C57bl/6 obese (ob/ob) mice were fed on powdered oxoid diet. After at least one week, the mice continued 
on a powdered oxoid diet or were fed powdered oxoid diet containing the test compound. After 8 days on the 
supplemented diet all of the mice were fasted for 5 hours prior to receiving an oral load of glucose (3 g/kg). 10 
Blood samples for glucose analysis were taken 0, 45, 90 and 135 minutes after glucose administration and the 
results appear below as the percentage reduction in area under the blood glucose curve where test 
compound treated groups are compared with the control groups. 7 mice were used for each treatment, 

EXAMPLE NO: LEVEL IN DIET 0/0REDUCTION 15 
(ujnol kg~ 1 of IN AREA 
DIET) UNDER 
BLOOD 
GLUCOSE 

CURVE 20 
1 300 50 



2 300 20 

3 300 12 

4 300 32 
6 100 27 



25 



Toxicology 

No toxicological effects were indicated for any of the compounds of the invention in any of the 30 
abovementioned tests. 

Claims 



1 . A compound of formula (I) : 



A 1 X f CH 2 ) n" 




35 



40 



(I) 45 

or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, 
characterised in that: 

A 1 represents a substituted or unsubstituted aromatic heterocyclyl group; 50 
A 2 represents a benzene ring having in total up to five substituents; 

X represents O. S or NR 1 wherein R 1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl 
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or unsubstituted aryl 
group; 

Y represents O or S providing that Y does not represent O when X represents NR 1 ; 55 
R 2 and R 3 each represent hydrogen, or R 2 and R 3 together represent a bond; and 
n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein A 1 represents a substituted or unsubstituted, single or 
fused ring aromatic heterocyclyl group comprising up to 4 hetero atoms in the ring selected from oxygen, 
sulphur or nitrogen. ' " qq 

3. A compound according to claim 1 or claim 2,wherein A 1 represents a moiety of forrnuia (a), (b)or (c): 



65 
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(b) 



(c) 



(a) - 
wherein: 

£si^ an aw group or a substjtuted „ 

with the carbon atoms to which thaC a r« afL^ w ^ u° 3 0 n atom « then R 4 and R 5 together 
represented by B^RB to ^ t Z r TZ^u^V° m * k^" 6 ring wherein each carbon atom 
X represents o^ge^or sulpSur V SUbstitUted or "substituted; and in the moiety of formula (a) 

or jjssKs^ a 3as7 R4 ■ ,d rs each ,ndependent,y represent hydr ° 9en - -* 

5. A compound according to ciaim 3. wherein R< and R* together represent a moiety of formu.a (d) : 




wherein R* and R7 each independentiy represent hydrogen, halogen, substituted or unsubstituted alkyl or 

6. A compound according to claim 5. wherein R* and R? both represent hydroqen 

7. A compound according to any one of Cairns 1 to 6. wherein A? represent Sety of formula (e, ■ 



(e) 



whenein RB and R* each independently represent hydrogen, haiogen. substituted or unsubstituted alkyl 

9 1 L°!S!,1 accor *ng to claim 7, wherein R« and R*> each represent hydrogen 
9. A compound according to claim 1. of formula (II): yu>ugen. 



or 




(II) 

and RS and R* are as J£iZ!Z^£1^XZ£ ? re ' ati ° n * f ° rmU,a W * 1 

1 i compound ae^r? 9 !° ° nS ° f C ' aimS 1 10 9 - wherein n represents an integer 2 or 3 

2 A comooun^ ™ h 9 ° ^ ° ne ° f C ' aims 1 to 10 ' wherein x and Y both represent O 
?"£ ^ £ w accordin 9 t0 claim 1, selected from the group consisting of 

!' \t f * f - ben f °^o yl)oxy)ethoxy,ben 2 yl]-2.4-thia 2 oTidinedione : 9 

f~ff" ?' 2-Pyndyl)oxy)ethoxy)ben 2 yl]-2.4-thia2olidinedione- 

f H" f; ( o? yrim,diny,,oxy)etnox y' benz y | J- 2 - 4 -thia2olidinedione; 
l rf K in 1 2 " benzoxa2o| y |,ox y)P r °P ox y) b enzyl]-2.4-thia20lidinedione: 
J-[4-((3-(2-ben2oxa2olyl)oxy)propoxy)benzylidene]-2.4-thiazolidinedione- 
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5-(4-[2-(N-methyl-N-(2-benzoxazolyO^^ 

5-(4-[2-(N-methyl-N-(2-benzoxazolyl)amino)ethylthio] ben^idene)-2,4-thiazolidmedione; or a tau- 
tomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutical^ 
acceptable solvate thereof . 

13. A process for the preparation of a compound of formula (I), or a tautomeric form thereof and/or a 5 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, 
characterised in that the process comprises either: 
(a) reacting a compound of formula (III): 

R 2 R 3 ■ » 

/ V I 1 O 

a 



S I I ° 

■f A 2 A CH— C ^ 



15 



(HI) 



wherein R 2 , R 3 and A 2 are as defined in relation to formula (I), R z is hydrogen or a nitrogen protecting 20 
group and R a is a moiety convertible to a moiety of formula (f) : 
Ai-X-(CH 2 )n-0- (f) 

wherein A 1 , X, Y and n are as defined in relation to formula (I), with an appropriate reagent capable of 
converting R a to the said moiety (f) ; or 

(b) reacting a compound of formula (VII) : 2 5 
A 1 -X- ( CH 2 > n-Y-^A^CHO ( VII ) 

30 

wherein A 1 , A 2 , X, Y and n are as defined in relation to formula (I) with 2,4-thiazolidinedione; and 
thereafter, if required, carrying out one or more of the following optional steps: 

(i) converting a compound of formula (!) to a further compound of formula (I),. 

(ii) removing any protecting group,. 

(iii) preparing a pharmaceutically acceptable salt of the compound of formula (I) and/or a 35 
pharmaceutically acceptable solvate thereof. 

14. A pharmaceutical composition comprising a compound of formula (I) according to claim 1, or a 
tautomeric form thereof or a pharmaceutically acceptable salt thereof or pharmaceutically acceptable 
solvate thereof, and a pharmaceutically acceptable carrier therefor. 

15. A compound of formula (I) according to claim 1, or a tautomeric form thereof and/or. a 40 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use as 

an active therapeutic substance. 

16. A compound of formula (I) according to claim 1, or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use in 

the treatment of and/or prophylaxis of hyperglycaemia and/or hyperlipidaemia. 45 

17. The use of a compound of formula (I) according to claim 1, or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for the 
manufacture of a medicament for the treatment and/or prophylaxis of hyperglycaemia and/or 
hyperlipidaemia. 

50 



55 
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© Thiazoiidine dione derivatives. 

© A compound of formula (I): 



CO 

< 



CO 

in 

CO 



LU 



■X— (CH 2 ) n - 




R R 
I 

CH 



o 



(I) 



or a tautomeric form thereof and/or a pharmaceutical^ acceptable salt thereof, and/or a pharmaceutical ly 
acceptable solvate thereof, wherein: 

A 1 represents a substituted or unsubstituted aromatic heterocyclyl group; 
A 2 represents a benzene ring having in total up to five substituents; 

X represents 0, S or NR 1 wherein R 1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl 
group, wherein the aryl moiety may be substituted or unsubstituted, or a substituted or unsubstituted aryl 
group; 

Y represents O or S providing that Y does not represent O when X represents NR 1 ; 
R 2 and R 3 each represent hydrogen, or R 2 and R 3 together represent a bond; and 

n represents an integer in the range of from 2 to 6; a process for preparing such a compound; a 
pharmaceutical composition comprising such a compound; and the use of such a compound and a 
composition in medicine. 
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